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Analyses of stream-sediment samples from the McCarthy C-8 quadrangle,
southern Wrangell Mountains, Alaska

By G. R. Winkler and E. M. MacKevett, Jr.

General summary

This report gives analyses of 153 stream-sediment samples from the
McCarthy C-8 quadrangle, Alaska, that were analyzed for 30 elements by
semiquantitative spectrographic methods and for gold by atomic absorption.
The report also includes statistical summaries of the analytical data.
Locations of the samples are plotted on the accompanying map (fig. 1).

The samples were collected during 1969 as part of the U.S. Geological
Survey Heavy Metals Program concomitantly with geologic mapping and
related investigations in the quadrangle.

Geologic knowledge of the quadrangle is based largely on the
investigations of Moffit and Mertie (1923) and Moffit (1938). Recent
studies mainly by MacKevett and his coworkers (MacKevett, 1970a,b, in press;
Armstrong, MacKevett, and Silberling, 1970) largely in nearby parts of the
southern Wrangell Mountains, and by Grantz, Jones, and Lanphere (1966)
provide considerable additional information pertinent to the geology of
the C-8 quadrangle.

The diverse bedrock in the quadrangle ranges in age from Late Paleozoic
to Cenozoic. It includes a generally metamorphosed Late Paleozoic sequence
of submarine volcanic rocks and their associated overlying marine sedimentary
rocks that are partly of volcaniclastic derivation; Mesozoic subaerial lavas
and overlying shelf deposits that include some carbonate rocks near their
base but mainly consist of diverse noncarbonate clastic rocks; and
intrusive rocks that reflect both Mesozoic and Tertiary plutonism. Diverse

surficial deposits that are mainly related to glacial and periglacial



processes are widespread in the quadrangle.

The quadrangle contains numerous mines and prospects, chiefly for
copper, but it has yielded only minor production. The sampling disclosed
numerous, generally minor, anomalous'concentrations of copper, and some
minor anomalous concentrations of silver, gold, molybdenum, and zinc.
Most anomalies were detected in samples from streams draining areas
containing known deposits. Locations of the known mines and prospects
are plotted on the accompanying generalized geologic map (fig. 1).

Procedures and treatment of data

Standard procedures were followed in the collection and preparation
of the stream-sediment samples. Generally, the samples were collected
from the active stream channel; often, however, high-water stream deposits
immediately adjacent to the active channel were collected. Duplicate
samples were collected from most localities in order to test the
reliability of the analyses. The duplicate samples are indicated in
table 1 by locality numbers such as WK 29G-1 and WK 29G-2, where -1
and -2 indicate separate samples. The samples were dried, sieved,
and the finer than 80 mesh (Tyler) fractions were analyzed for 30
elements by the six-step semiquantitative spectrographic method and
for gold by the quantitative atomic absorption method. (Analyses for
29 elements by the spectrographic method and for gold by atomic
absorption are given in table 1. Spectrographic analyses for gold
have been omitted.) The semiquantitative spectrographic analyses are
reported in percentage (PCT.) or parts per million (PPM) to the nearest
number in the series 1.0, 0.7, 0.5, 0.3, 0.2, 0.15, 0.1, and so forth.
The precision of a single reported value is approximately plus 100
percent or minus 50 percent. Spectrographic analyses were done by
K. J. Curry; atomic absorption analyses were done by R. L. Miller,

A. L. Meier, and H. D. King.



Explanation of téble 1

The table has three parts: (1) a listing of the analytical data,

(2) cumulative frequency distributions and histograms for elements on
which there is sufficient data, and (3) a statistical summary that includes
geometric means and deviations.

(1) The analytical data is given as values, such as 10.0000 pct. or
7.0000 ppm, which may be qualified by letters, coded as follows: N = not
detected, L = present, but less than specified limits of detection (given
on page 4), or G = greater than value shown. Note that the right-most
zero digits for each analytical value may or may not be significant.
(Normally they will not be significant.)

(2) The frequency distributions and histograms are given on logarithmic
scales and are computed using the reported values as geometric midpoints

of classes with the following limits:

Reported value Limits
1.0 0.83 - 1.2
1.5 1.2 - 1.8
2.0 1.8 - 2.6
3.0 2.6 - 3.8
5.0 3.8 -5.6
7.0 5.6 - 8.3
10.0 8.3 -12.0

The statistics given below the histograms are derived only from data values
within the ranges of analytical determination, and are biased if qualified
data values are present., Unbiased statistical estimates are given in the

statistical summary at the end of table 1.



The frequency tables and histograms for gold have been omitted
because the classes used in calculating these tables are those used in the
semiquantitative spectrographic method and gold was analyzed by the
quantitative atomic absorption method. Statistical summaries for antimony,

arsenic, bismuth, cadmium, tin, and tungsten have been omitted because no

values, or too few values for meaningful computations, were reported for
these elements in stream-sediment samples.

(3) In the statistical summary, an element is ignored when any data
value is qualified with the G (greater than) codes. When none of the data
values for an element are qualified, the mean and deviation should be the
same as those given below the histograms. Where data are qualified with
the codes N or L, the estimates of geometric mean and deviation are based

on a special method for treating censored distributions.

Specified limits of detection

FE PCT. MG PCT. CA PCT. TI PCT. MN PPM AG PPM
(Iron) (Magnesium) (Calcium) (Titanium) {(Manganese) (Silver)
0.0500 0.0200 0.0500 0.0020 10.0000 0.5000
AS PPM " AU PPM B PPM BA PPM BE PPM BI PPM
(Arsenic) (Gold) (Boron) (Barium) (Beryllium) (Bismuth)
200.0000 0.0200 10.0000 20.0000 1.0000 10.0000
CD PPM CO PPM CR PPM CU PPM LA PPM MO PPM
(Cadmium) (Cobalt) (Chromium) (Copper) (Lanthanum) (Molybdenum)
20.0000 5.0000 5.0000 5.0000 20.0000 5.0000
NB PPM NI PPM PB PPM SB PPM SC PPM SN PPM
(Niobium) (Nickel) (Lead) (Antimony) (Scandium) (Tin)
10.0000 5.0000 10.0000 100.0000 5.0000 10.0000
SR PPM V PPM W PPM Y PPM ZN PPM ZR PPM
(Strontium) (Vanadium) (Tungsten) (Yttrium) (Zinc) (Zirconium)
100.0000 10.0000 50.0000 10.0000 200.0000 10.0000



Interpretation of table 1
The histogram and statistical summary for each element should be
interpreted with caution. Because of the wide variety of geologic terranes
from which these sediments were derived, it is not practicable to set

overall upper limits for background values.
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